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PURPOSE:To manufacture a single acting cylinder, compact in size and low in cost, by hermetically filling 
the cylinder with working fluid and making the fluid expand and contract for reciprocating an actuating rod. 
CONSTITUTION:A pressure chamber 4 of a cylinder 1 is hermetically filled with working fluid F which is 
heated and cooled by heating and cooling devices 5, 6 respectively to make the fluid expand and contract for 
reciprocating an actuating rod 3. This movement can eliminate a compressor or hydraulic pump as a 
pressure source, which makes the device small in size and low in cost. 
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JP-S55-60707 Partial Translation 
Rl(2) 

A working fluid, which has gas-liquid phase change, is hermetically filled in 
the pressure chamber of a single acting cylinder. 

The working fluid changes into vapor and then is expanded when it is heated, 

so that an actuating rod of the single acting cylinder moves. 

The vaporized working fluid is condensed and liquefied when being cooled, so 

that the actuating rod reciprocates. 

R5 

FIG. 2 shows a pressure chamber 4 and a heating and cooling chamber 8. 
The pressure chamber 4 and the heating and cooling chamber 8 are . 
connected with a pipe 9. The working fluid F is hermetically filled in the 
chamber 4 and the heating and cooling chamber 8. As shown in FIG. 2(a), 
the working fluid F is heated or cooled in the heating and cooling chamber 8. 
Additionally, as shown in FIG. 2(b), the working fluid F can be heated or 
cooled in both of the heating and cooling chamber 8 and the pressure 
chamber 4. 
P.8 

When using the fluid which easily has gas-liquid phase change at the normal 
temperature, for example the vapor and Freon gas, each expanding ratio and 
condensing ratio of capacity in expanding or condensing between liquid and 
vapor is remarkably high. This invention is operated between such liquid 
and vapor, so that an actuating rod 3 reciprocates without changing the 
temperature of the working fluid F. 
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